Short-day photoperiod increases milk yield in cows with a reduced dry period length.
Exposure of cows to a short-day photoperiod (SDPP; 8 h light:16 h dark) during a 60-d dry period increases milk yield in the subsequent lactation compared with cows exposed to a long-day photoperiod (LDPP; 16 h light:8 h dark). Whereas the traditional recommendation for dry period length is 60 d, recent studies indicate that the dry period length can be reduced without depressing the yield in the next lactation. However, the optimal duration of the dry period appears to be between 40 and 60 d, because fewer than 30 d could result in a significant loss of milk production. Our main objective was to determine whether treatment with SDPP combined with a reduced dry period length of 42 d would increase milk yield in the next lactation relative to treatment with LDPP, even though SDPP exposure was limited to 42 d. Multiparous Holstein cows (n = 40) were randomly assigned to 1 of 2 treatments during the dry period: LDPP or SDPP. Each treatment group (n = 20) was balanced according to the previous 305-d mature equivalent milk yield. To quantify plasma prolactin (PRL) concentration, blood samples were collected weekly during the dry period. Dry matter intake (DMI) was recorded during the dry period. Health was monitored weekly during the dry period and at calving. During lactation, milk yield and DMI were recorded for 120 and 42 d, respectively. Cows exposed to SDPP calved 4.8 d earlier than cows exposed to LDPP and days dry averaged 37 and 42 d for cows exposed to SDPP and LDPP, respectively. Cows on SDPP consumed more dry matter (17.0 +/- 1.1 kg/d) during the dry period than did cows on LDPP (15.9 +/- 1.1 kg/d), but DMI after parturition did not differ. In the first 42 d of lactation, cows exposed to SDPP and LDPP consumed 18.0 and 17.7 +/- 1.4 kg/d, respectively. The periparturient PRL surge was greater in cows exposed to LDPP (22.6 +/- 3.2 ng/mL) than in those exposed to SDPP (17.1 +/- 4.1 ng/mL). Milk yield was inversely related to the magnitude of the periparturient PRL surge, but was directly related to the expression of PRL-receptor mRNA in lymphocytes during the dry period. Through 120 d of lactation, cows exposed to SDPP when dry produced more milk (40.4 +/- 1.1 kg/d) than cows exposed to LDPP (36.8 +/- 1.1 kg/d). These results support the concept that SDPP, combined with a targeted 42-d dry period, increases milk yield in the subsequent lactation, relative to a 42-d dry period combined with LDPP, and that exposure to 42 d of SDPP in the dry period is sufficient to increase milk yield in the next lactation.